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[57] ABSTRACT 
A helical baf?e for shell and tube type heat exchangers 
is fabricated by stamp forming a plate in the form of a 
partial circular section into a helical section between 
opposed, mating helically-shaped faces of two forming 
dies. The plate contains a series of apertures in the form 
of a pattern for receiving heat exchanger tubes. The dies 
contain sleeves and opposed reaming rods which form 
lips on the apertures during stamping of the plate. Lips 
can also be formed on the outer edge of the plate and 
the edge of a central passage during stamping. The lips 
prevent the helical plate from twisting or returning to a 
?at con?guration. The leading and trailing edge of the 
helical plates are then joined such as by rivetting or 
welding into a continuous helical baf?e with sets of heat 
exchanger tube apertures aligned along a common axis. 

8 Claims, 13 Drawing Figures 
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METHOD OF MANUFACTURING BAFFLES FOR 
SHELL AND TUBE TYPE HEAT EXCHANGERS 

This is a division of application Ser. No. 761,380, ?led 5 
July 31, 1985, now U.S. Pat. No. 4,614,105. 

TECHNICAL FIELD 

The present invention relates to the manufacture of 
baf?es and, more particularly, this invention relates to 10 
the manufacture of helical baf?es for shell and tube type 
heat exchangers -by a stamp forming technique. 

BACKGROUND ART 

This invention deals with a method of manufacturing 
helical baf?es which support multiple tubes in shell and 
tube type heat exchangers. It is a known practice to 
place baf?es within the bundle of a shell and tube type 
heat exchanger in order to force the shellside ?uid to 
?ow across tubes thereby increasing the ef?ciency of 20 
heat exchange between tubeside ?uid and shell-side 
?uid. 
There are many types of baf?e con?gurations. The 

most popular type is the plate in the form of a seg 
mented circle. The segmental baf?es are arranged so 
that the segmented section faces are disposed opposite 
to each other along a bundle of tubes at speci?ed inter 
val, thereby causing the shellside ?uid to snake through 
the bundle of tubes crossing the tubes in a direction 
perpendicular to the axis of the tubes. The amount of 30 
cut of the segmental baf?es is determined by consider 
ing the shellside ?uid velocity and volumetric ?ow rate. 
The shellside ?uid flows through the baf?e cut area by 
reversing the direction 180 degrees at each baf?e edge, 
resulting in pressure loss at every turn of ?ow at a baf?e 
edge. Another shortcoming of segmental baf?es is the 
existence of a stagnant region of ?ow created at each 
corner between the baf?e and the shell, resulting in 
inef?cient heat transfer. 
Heat exchangers disclosed in Japanese Patent Appli 

cation No. 848-65547 (published) and Utility Patent No. 
855-73190 (published) feature helical baf?e plates 
which can be shaped so that the ?uid ?ows smoothly 
along the helical channel, resulting in substantial reduc 
tion of pressure loss and at the same time giving very 
high heat transfer ef?ciency because of the absence of 
stagnant region of ?uid in the exchanger. This is a par 
ticularly desirable feature of heat exchangers for high 
viscosity oil. However, the heat exchangers, incorpo 
rating such helical baf?es to form single or multiple 
continuous helical passages, are presently manufactured 
by casting the helical baf?es and the center pipe to 
gether for small size exchangers or for larger size by 
connecting cast pieces of appropriate length of helical 
baf?e and center piece in series. This requires extensive 
manufacturing facilities including casting facilities and 
casting dies. The cast products are also inherently thick, 
thus wasting substantial amounts of material. This in 
vention is made to solve the above mentioned short 
comings and to offer the method of manufacturing heli 
cal baf?es of any size at substantially reduced cost. 

STATEMENT OF THE INVENTION 

Speci?cally, this invention deals with a method of 
manufacturing baf?es for shell and tube type heat ex 
changers by stamp-forming a circular plate containing 
prepierced base holes. The plate has a peripheral length 
less than a full circle. The plate is formed into a section 
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of helical plate by sandwiching the plate material be 
tween two forming dies and simultaneously reaming the 
said prepierced base holes into supporting tube holes 
through which exchanger tubes are passed. Thus, man 
ufactured helical baf?es are connected to one another in 
series along the outer periphery of a center pipe thereby 
forming a continuously coiled passage for ?uid in the 
exchanger. 
These and many other features and attendant advan 

tages of the invention will become apparent as the in 
vention becomes better understood by reference to the 
following detailed description when considered in con 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front exploded view of the baf?e forming 
apparatus of the invention; 
FIG. 2 is a bottom view of the upper die taken along 

line A—A of FIG. 1; 
FIG. 3 is a top view of the lower forming die taken 

along line B-B of FIG. 1; 
FIG. 4 is a top view of the die guide taken along line 

C--C of FIG. 1; 
FIG. 5 is a top view of the prepierced plate material; 
FIG. 6 is a front view of the plate material; 
FIG. 7 is a cross-sectional view of the assembled 

guide and lower forming die; 
FIG. 8 is a cross-section of the assembly of the guide 

and lower die with the plate inserted; 
FIG. 9 is a cross-sectional view of the assembly of 

FIG. 8 further showing the positioning of the upper 
forming die. 
FIG. 10 is an exploded view in section of a detail of 

the assembly of FIG. 9; 
FIG. 11 is a perspective view of a portion of the 

baf?e plate; 
FIG. 12 is a front view in elevation of the baf?e plate; 

and 
FIG. 13 is a longitudinal view of the tube bank con 

taining the baf?e of the invention shown with the face 
of the shell removed. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Helically-shaped baf?es for shell and tube type heat 
exchangers are provided according to the invention by 
stamp forming a plate prebored with a set of apertures 
for receiving the heat exchanger tubes into a section of 
a helical baffle. The stamp forming is conducted in a 
manner to form lips on the prebored apertures and on 
the inner and outer edges of the plate. The lips which 
are perpendicular to the surface of the helical baf?e 
section maintain the section in helical form, preventing 
the section from reassuming a ?at con?guration. The 
sections are joined by rivetting, welding or other tech 
nique around a central conduit to form a helical baf?e 
with the tube holes aligned. The heat exchanger tubes 
are then inserted into the baf?e. The baf?e-tube assem 
bly is then inserted into the shell and the end bonnets 
installed to complete fabrication of a heat exchanger. 
The manufacturing process is extremely simple and 

much less expensive than the casting process. Only two 
steps are required. A plate is ?rst bored with a preset 
pattern of apertures. In a second step, the plate is press 
formed into a section of a helix and simultaneously 
reamed to provide supporting lips on the edges of the 
plate and of the apertures. The process of the invention 
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is capable of manufacturing baffle plates of any size, 
large or small, in an inexpensive and simple manner. 

Referring now to FIGS. 1—4, the forming tool assem 
bly 10 consists of a lower forming die 1, upper forming 
die 11 and the die guide 21. The die guide 21 contains a 
plurality of guide rods 24 which terminate in rounded 
tapered top ends 25 having a reduced diameter. The die 
guide 21 also contains a central cylindrical stud 23 of a 
diameter corresponding to the central conduit of the 
heat exchanger. The lower forming die 1 contains a 
plurality of cylindrical, guide rod passages 3 corre 
sponding in location to the guide‘ rods 24. The lower 
forming die 1 also contains a central hole 6 of the same 
diameter and in registration with the stud 23. The up 
per, inclined face 2 is in the form of partial cylinder or 
a segment of a cylinder such as 180° to 340° of a full 
curcle, usually 270° having a circumference three 
fourths the length of the full circumference of a circle. 
Such a plate has a one-fourth pie-shaped section re 
moved. The cavity 7 of the die guide 21 has a diameter 
slightly larger than the diameter of the outer surface of 
upper forming die 1. The lower forming die 21 has an 
upper face 2 inclined at an angle or pitch corresponding 
to that of the helical baf?e to be formed. The lower 
forming die 1 is received in the cavity 7 in the die guide 
21 with the guide rods 24 loosely received in the guide 
passages 3 and the stud 23 tightly received in the central 
hole 6. 
The upper forming die 11 has a lower inclined face 12 

parallel to the inclined face 2 of the lower die 1. The die 
11 has a series of apertures 13 in registration with the 
guide rods 24 and of a diameter larger than the rods 24. 
The die 11 also contains a central cylindrical recess 27 
larger in diameter than the stud 23. The apertures 13 
connect to an upper cavity 29. A plunger 31 having a 
plate 33 is received in the cavity 29. The plunger 31 has 
an upper stem 35 connected to the plate 33 received in 
a central passage 37. A series of plunger legs 39 re 
ceived in each aperture 13 are also connected to the 
plate 33. The die guide 21 also has a stem 49 with end 
plate 39 on which is mounted a spring and a plunger 36 
having arms 37 received in passages 47 which commu 
nicate the arms in contact with the base of the die 1. 

Referring now to FIGS. 5 and 6, a metal plate 41 for 
forming the helical baf?e section is illustrated. The plate 
41 contains a series of apertures 42 in the pattern of the 
tubes of the heat exchanger bundle but having a diame 
ter smaller than the tubes by a predetermined amount 
equal to the height of a lip 55 to be formed. The plate is 
in the form of a cylindrical section having a circumfer 
ential length exceeding that of the die 1 by an amount 
equal to the end edges 45. The outer diameter of the 
annular shaped plate 41 exceeds the diameter of die 1 by 
the height of the outer lip 44 and the inner diameter is 
less than that of the stud 23 by an amount equal to the 
lip 43. 
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The baf?e forming process is illustrated in FIGS. . 
7-10. As shown in FIG. 7, die 1 is placed in the die 
guide 21. The spring biasing the arms 32 of the plunger 
32 upwardly raises the lower die 1 slightly within the 
cavity. The guide rods 24 extend above the inclined face 
2. As seen in FIG. 8, the plate 41 is then placed on the 
guide rods 24 with the smaller diameter tapered end 25 
penetrating each of the apertures 42. The tapered end 25 
enters a corresponding sleeve 17 in the legs. The legs 
seat on the outer upper edge 19 of the rods 24 and seat 
the lower die 1 in the cavity in the die guide. As the 
upper die 11 and lower die 1 are brought together, they 
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sandwich the plate 41 between the mutally opposed 
mating inclined faces, 2, 12 and convert the plate into a 
helix of predetermined pitch, as shown in FIG. 9. Dur 
ing the stamping step, the apertures 52 in the plate 41 
are reamed as they pass over the tapered ends 25 of the 
guide rods 24 to bend the excess materially upwardly to 
form a perpendicular lip 55 surrounding a tube hole 
whose cross-section in a plane perpendicular to the axis 
of the helix is a true circle. 

Similarly, as shown in FIG. 10, the stud 23 reams the 
excess material 43 in the central aperture to form a 
central hub 54 by reaming of the section 5 of the upper 
die 11. The diameter of the outer face 4 of the upper die 
is less than that of the cavity of the die guide by an 
amount predetermined to form clearance for bending to 
form an outer lip 53. The reaming results in 90” bending 
of the inner peripheral edge 43 and the outer peripheral 
edge of the plate as well as the edge of the tube aper 
tures 42. These bent edges prevent the helically shaped 
plate 51 from springing back to a ?at con?guration and 
also provide ribs for attaching the baf?e section to other 
baf?e sections and to the central conduit and heat ex 
changer tubes. The baf?e plate 51 is removed from the 
apparatus by sliding the form die 11 upwardly along the 
guide rods 24 by means of the arms of the plunger 
mechanism 32. Upon reaching the top of the limit of its 
movement, the upper form die actuates an automatic 
dropper mechanism, not shown, which knocks the 
formed helical baffle off the upper form die. Referring 
now to FIGS. 11 and 12, the manufacture of the baf?e 
plate 51 is completed by stamping out on the edges 45 a 
seal rod hole 57 and rivet holes 56. 
FIG. 13 is a schematic diagram of a multi-tube heat 

exchanger incorporating the baf?e plate 51 manufac 
tured by the above process of the invention. The heat 
exchanger is fabricated by ?rst arranging the inner edge 
of the baf?e 51 sections tighly along the center pipe 61 
and rivetting the baffles together in series to form a 
helical baf?e 62 of predetermined length. The guide 
plates 63, 64 extending in the direction of the center axis 
are attached at both ends of the baf?e 61. The second 
step of fabrication includes attaching the tube sheet 65 
at one end of the center pipe 61 and inserting the tubes 
66 through the tube sheet 65 and the support holes 52 of 
the baf?e plate 51 so as to be disposed in parallel posi- ‘ 
tion. The shell 67 is then ?tted to the fabricated bundle 
to which the other tube sheet 68 is then attached, and, 
?nally, the bonnets 69, 70 are installed to the outside of 
the tube sheets 65, 68 at both ends to complete the as 
sembly. 
The size of the plate material 41 can be any peripheral 

length as far as it is evenly divided and has a peripheral 
length of a partial circle less than one full pitch. The 
con?guration of the tube apertures has to be such that a 
set of holes of each baffle plate should align along a 
common axis and be parallel to each other upon con 
necting the baf?e plate 51 in series to form the helical 
plate 61. The baf?e plates 51 may be welded together 
instead of rivetting which eliminates the need of exten 
sion edge 45. 
The reaming process for the baffle plate may be sim 

pli?ed by eliminating the inner and outer edges 43, 44 
and the base hole edges of the plate material by adjust 
ing the inner and outer diameter and the base hole diam 
eter of the plate material. The guide rod 24 which per 
forms the secondary process of reaming the support 
hole 52 may be placed either on the lower or the upper 
form dies 1, 11. 
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As described above, this invention makes manufac 
turing of baf?e plates extremely simple by sandwiching 
the plate material between the two forming dies since 
the circular plate material, having its circular periphery 
with less than one full pitch, is pressed to form a seg 
ment of a helix. The support holes on the plate material 
are formed ?rst by piercing the base holes on the plate 
material and are then reamed during the secondary 
press process. The entire process consists of two pro 
cesses, namely, one, to prepare the plate material by 
piercing the base holes on the plate and, two, to press 
forming the plate material prepared in the ?rst process. 
Therefore, the baf?e plates of any size, large or small, 
can be manufactured less expensively and more simply. 

It is to be realized that only preferred embodiments of 
the invention have been described and that numerous 
substitutions, modi?cations and alterations are permissi 
ble without departing from the spirit and scope of the 
invention as de?ned in the following claims. 
We claim: 
1. A method of forming a baf?e section for a shell and 

tube type‘heat exchanger comprising the steps of: 
stamp forming a circular plate having less than a full 

circumference and containing a pattern of aper 
tures corresponding to a heat exchange tube pat 
tern by pressing the plate between two forming 
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dies having opposed, helically .shaped, mating sur 
faces to form a helically-shaped baf?e section; and 

reaming said apertures to form a lip thereon. 
2. A method according to claim 2 in which the plate 

contains a central hole for receiving a central conduit of 
a heat exchanger. 

3. A method according to claim 2 in which the circu 
lar plate has a circumference of from 180° to 340° result 
ing from absence of a circular section. 

4. A method according to claim 2 in which the lips 
are simultaneously formed during stamping. 

5. A method according to claim 4 further including 
the step of simultaneously forming a lip on the edge of 
the central hole. 

6. A method according to claim 5 further including 
the step of forming a lip on the outer edge of the plate. 

7. A method according to claim 6 further including 
the step of joining helical sections together to form a 
helical baf?e with each set of apertures aligned in each 
baf?e along a common axis to receive a heat exchanger 
tube. 

8. A method according to claim 7 in which said join 
ing is effected by providing rivet holes at the leading 
and trailing edge of each section and rivetting the edges 
together. 

1* * * * * 


